Cardiac tamponade is a well-recognised complication of cardiac surgery.I, 2 The accumulation of blood around the heart produces restriction of ventricular filling with a fall in stroke volume. The gravity of the situation depends on the total amount of blood and the rate of its accumulation within the pericardium.
The diagnosis should be suspected in any patient who has distention of the neck veins, muffied heart sounds and the clinical signs of a low cardiac output after cardiac surgery. Equalisation of the right atrial pressure and pulmonary capillary wedge pressure (or left atrial pressure) is found in those patients with a pulmonary artery or left atrial catheter in place. Pulsus paradoxus is not common in the early postoperative patient.
The tamponade usually affects both sides of the heart. Infrequently single chamber cardiac tamponade may occur which can lead to a delay in the diagnosis. The following case report highlights the problems in the diagnosis of such an event.
CASE REPORT
A 50 kg, 58-year-old woman with symptomatic severe calcific mitral stenosis with moderate regurgitation secondary to rheumatic fever was scheduled for elective mitral valve replacement. For five years prior to admission she had been experiencing increasing breathlessness and chest tightness on exertion and recently had an episode of pulmonary oedema. Physical examination revealed mixed mitral valve disease and atrial fibrillation. Chest X-ray showed an enlarged heart, prominence of the left atrium and pulmonary venous congestion. At preoperative right heart catheterisation the pulmonary capillary wedge pressure was 13 mmHg with normal pulmonary artery pressures. Left ventriculography revealed normal ventricular function but moderate mitral regurgitation into a dilated left atrium.
Surgery was performed through a sternal splitting incision using hypothermic cardiopulmonary bypass, hyperkalaemic cardiac arrest and blood cardioplegia supplemented with topical cooling. Both right and left atria were markedly dilated. The mitral valve was exposed through the left atrium behind the interatrial groove. The mural and the anterolateral commissure of the mitral valve were heavily calcified with the calcification extending into the posterior annulus and also onto the floor of the left atrium. A large organised thrombus with pieces of soft clot filled the left atrial appendage. The mitral valve leaflets were excised, the annulus decalcified and a St. Jude (size 25) mitral valve prosthesis was inserted using pledgetted horizontal mattress sutures. The left atrium was closed in a single layer and the left atrial appendage obliterated from the outside. At the time, an oblong haematoma was noted along the posterior half of the AV groove not accompanied by obvious bleeding.
The patient returned from the operating room to the Critical Care Unit in a haemodynamically stable condition (blood pressure 110/55 mmHg, central venous pressure (CVP) 6 mmHg, heart rate 85 beats/m in in sinus rhythm. She required sodium nitroprusside to maintain her systolic blood pressure below 120 mmHg.
During the first ten hours in the Unit, the CVP increased slowly to 16 mmHg but the blood pressure remained stable at 100/60 mmHg. Over the previous two hours her urine output had decreased to 10 ml/hr but there was a prompt diuresis in response to frusemide given intravenously. She was normothermic (nasopharyngeal temperature 36.8·C). Her hands and feet were warm and appeared well perfused. Chest drainage had been minimal, totalling 450 ml since the time of admission to the Critical Care Unit.
Over the next hour her neck veins became more visibly distended, the CVP rose to 20 mmHg, blood pressure decreased to 80/50 mmHg and the urine output dropped again. The central venous waveform appeared dampened with low 'a', 'c' and 'v' waves. Auscultation revealed the sounds of a normally functioning St. Jude valve. Chext X-ray showed no widening of the mediastinum. Arterial blood gas analysis was unemarkable and she remained warm peripherally. A dopamine infusion was commenced at 7 Jlglkglmin with the result that the heart rate and blood pressure rose to 100 beats/ min and 95/45 mmHg respectively. The possibility of right ventricular failure due to inadequate myocardial protection during the operation was considered. The diagnosis of pulmonary embolism was thought to be unlikely. Cardiac tamponade was not ruled out but seemed unlikely, given the continuing good peripheral perfusion.
A pulmonary artery catheter was inserted and the following pressures were recorded: pulmonary capillary wedge pressure 10 mmHg, pulmonary artery pressure 19/12 mmHg, right ventricular pressure 1912 mmHg. The cardiac index was calculated as 1.
I/min/m •
Echocardiography revealed a small wellcontracting left ventricle, normally functioning mitral prosthesis and no pericardial fluid. Repeat chest X-ray was essentially unchanged although there was a soft tissue shadow along the right heart border.
Because it was difficult to explain the deterioration in haemodynamic state and because there was a CVP to right ventricular end-diastolic gradient, it was decided to re-explore the patient. At operation, a single large (6.5 X 2 X 2.5 cm) haematoma was found to be indenting the right atrium on its postero-Iateral aspect mainly in relation to the left atriotomy. It did not extend behind the inferior vena cava and there was no clot in the oblique pericardial sinus. The posterior leftsided A V groove haematoma had, if anything, diminished in size. No apparent source of bleeding was identified. With removal of the clot the CVP fell to normal and the arterial blood pressure rose to 120/30 mmHg.
Her subsequent postoperative course was uneventful.
DISCUSSION
The incidence of cardiac tamponade following cardiac surgery has been reported to be 3_6%.1.2 Timely re-operation reduces the morbidity and mortality from this complication and therefore early diagnosis is of paramount importance. The signs of postoperative tamponade are classically muffied heart sounds, raised JVP, low blood pressure, poor peripheral perfusion, poor urine output, widened mediastinum on chest X-ray and equalised right and left atrial pressures. Associated with these changes one often observes a sudden cessation of previously heavy blood loss from the drainage tubes or the drainage tubes may be visibly blocked with clot. Most often the cause of the tamponade is an accumulation of blood into the pericardial space leading to four-chamber compression. Individual chamber tamponade is rare3.4 and can often be difficult to diagnose early. 5 This case illustrates the difficulty in the diagnosis of isolated-chamber tamponade. It occurred in a setting of minimal postoperative bleeding, signs of good peripheral perfusion, distinct heart sounds, and non-widened mediastinum on CXR. Echocardiography was also unhelpful.
In retrospect, the central venous pressure tracing was particularly informative. Four-chamber tamponade normally produces a prominent 'a' wave, steep 'x' wave and loss of'y' descent. 6 In this patient the lack of distinct waves in the central venous wave form was presumably caused by almost complete obliteration of the right atrium by haematoma. Bateman et al reported the same type of right atrial wave form in their two reported cases. 4 The insertion of a pulmonary artery catheter was helpful in excluding right ventricular dysfunction and pulmonary embolism as the cause of increased central venous pressure, as the right ventricular end-diastolic pressure was not raised. It suggested normal pressures in all chambers except the right atrium indicating isolated compression of that chamber.
This report provides documentation that isolated right atrial tamponade can occur in the postoperative setting. Awareness of the possibility and the knowledge that the clinical and haemodynamic features are different from the classical four-chamber tamponade may allow the medical staff to make an earlier diagnosis and carry out prompt surgical intervention. Pulmonary artery catheterisation may be very helpful in making the diagnosis.
